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Background

Study Design

Methods & Results (Cont’d)

Conclusions

Blood acylcarnitine profile analysis is a powerful tool to 

diagnose numerous inherited metabolic disorders, 

including many mitochondrial fatty acid oxidation disorders 

and organic acidemias. It is used for follow-up testing of 

screen positive results from newborn screening programs 

and in the evaluation of children and adults suspected of 

having a fatty acid or organic acid disorder. Serum or 

plasma samples, the latter obtained with a variety of 

anticoagulants, are normally accepted for acylcarnitine

profile analysis. In view of the diverse types of blood 

collection tubes used in acylcarnitine analyses, it is 

important to evaluate possible matrix effects on the 

measurement of the many acylcarnitines that are assessed 

in blood acylcarnitine assays.

52 acylcarnitines and related analytes were measured by 

liquid chromatography-tandem mass spectrometry using 

plasma obtained from sodium heparin (green top tube), 

lithium heparin (green top tube), and EDTA (lavender top 

tube) anticoagulated tubes, as well as serum (red top tube). 

Samples from each blood tube type were obtained at the 

same time from three healthy individuals. Each sample is 

assayed in triplicates

Methods & Results

Plain red-top tube shows significantly lower results for C3

EDTA lavender-top tube shows significantly lower results for C10

Control: C10-OH results are not significantly impacted by the 

studied blood collection tube types

Instrument conditions:
Mass spectrometry transitions & parameters

Mass spectrometry 

source conditions

Liquid chromatography 

conditions

Mobile phase A: 0.1% formic acid (v/v) in 

Clinical Laboratory Reagent Water (CLRW)

Mobile phase B: acetonitrile

Column: Kinetex 1.3 µm C18 100Å LC 

column 50 x 2.1 mm

Column temperature: 65°C

Injection volume: 10 µL

Reagents & sample 

preparation
Reagents:

• Isotope-labeled internal standards: NSK-B-1 & 

NSK-B-G1-1, Cambridge Isotope Laboratories, Inc, 

Tewksbury, Massachusetts. USA

• Solvents: acetonitrile, methanol, Fisher Scientific, 

Waltham, Massachusetts. USA

• Hydrolysis reagent: potassium hydroxide, Sigma-

Aldrich, St Louis, Missouri, USA

• pH-modifier in mobile phase: formic acid, 

Honeywell, Charlotte, North Carolina, USA

• Derivatization reagent: 3N HCl in n-butanol, Regis 

Technologies, Morton Grove, Illinois, USA

Sample preparation:

100 µL working internal standard in methanol mixed 

with 20 µL patient sample from each type of blood-

collection tube, vortexed sufficiently and centrifuged for 

10 min at 13000 rpm (11337 xg), 80 µL supernatant is 

dried down, reconstituted in 100 µL 3N HCl in butanol, 

heated for 65°C for 15 min, dried down and 

reconstituted in 75 µL 60% acetonitrile:CLRW (v:v), 

and in 75 µL CLRW, injected on LC-MS

Statistical analysis

Paired t-test was performed using Minitab [1]

to evaluate the amount of significant 

difference that can be inferred from the data. 

For example, the concentration of C3 

(propionylcarnitine) is at least 25% lower in 

red-top tube than in reference tube type 

(Sodium heparin, green-top), with 95% 

confidence level (p<0.05), assuming t-

distribution is appropriate for the sample 

population.

Similarly, the concentration of C10 

(decanoylcarnitine) is also at least 25% lower 

in EDTA (lavender-top) tube than in reference 

tube type (sodium heparin, green-top), with 

95% confidence level (P<0.05), assuming the 

same statistical assumptions. Butyrobetaine

also showns similar trending of results 

comparison (not shown)
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C3 (propionylcarnitine)

C10 (decanoylcarnitine)

At least Three of 50+ measured analytes showed significant 

(>25-30%) matrix effects. Butyrobetaine was ~30-75% higher 

in heparinized plasma than in serum or EDTA anticoagulated 

plasma. Decanoylcarnitine was ~25-30% higher in 

heparinized plasma or serum compared to EDTA 

anticoagulated plasma. Propionylcarnitine was about 25-35% 

lower when measured in serum than the other tube types. 

When such differences straddle medical decision cut-offs, 

diagnostic decisions can be impacted; this may be 

particularly relevant for mild and late-onset forms of inherited 

metabolic disorders. These data suggest the utility of using 

matrix-specific reference intervals for those analytes that 

differ significantly between tube types.


